mm -1. The structure was solved by the Patterson search method (as it could not be solved by heavyatom techniques or direct methods) and refined to an R factor of 0.083 for 615 visually measured reflections. The structure is stabilized by hydrogen bonding between the polar groups and van der Waals interactions between the non-polar groups. Of the three hydrogen bonds, two are weak as they are bifurcated.
Introduction
Tolbutamide is one of the sulfonyl ureas which are an important class of compounds (Tull, O'Neill, McCarthy, Pappas & Chemerda, 1967) owing to their efficacy as oral hypoglycemic agents, which reduce the blood-sugar level without affecting glucose tolerance.
The object of the present X-ray crystallographic study of tolbutamide was to investigate the exact nature of the molecular framework, which may help to explain the compound's biological action. Tolbutamide, in the form of a white crystalline powder, was supplied by Hoechst Pharmaceuticals Ltd, Bombay. The crystals were grown from a solution of the compound in dimethyl sulfoxide mixed with alcohol. The crystals are colorless and are rectangular with pyramidal edges.
Preliminary crystal data for the compound were collected by taking Weissenberg patterns about different axes. The systematic extinctions h00: h = 2n + 1; 0k0: k=2n+ 1; 00/" l= 2n + 1;0kl:k+l=2n+ 1;hk0: h = 2n + 1 indicated the space group Pn2~a or Pnma [successful refinement with Pn21a; the equivalent atomic positions are (1) x,y,z; (2) -x, ½ + y, -z; (3) ½ -x, ½+Y, ½+ z and (4)5+ x,Y, ½-z].
* A preliminary account of this investigation was given at the National Conference on Crystallography (1978) held at Anand, India.
A crystal with dimensions of about 0.1 x 0.1 x 0.5 mm was used for intensity data collection. Multifilm Weissenberg photographs (layers 0 to 6 down the b axis and layers 0 to 2 down the c axis) were taken using Cu Ka radiation. The intensities of 615 reflections were estimated visually by comparison with a calibrated set of intensities. The measured intensities were corrected for Lorentz, polarization and spot-shape effects. The direct-axis data were correlated with cross-axis data, and brought to absolute scale by multiplying the layers by normalized correlated scales from an overall Wilsonplot scale.
Structure solution and refinement
Attempts were made to determine the structure using the heavy-atom method, MULTAN (Germain, Main & Woolfson, 1971) and SHELX (Sheldrick, 1976) , but none was successful.
The structure was solved using a Patterson search combined with a difference electron density map phased on S and calculated by SHELX in the noncentrosymmetric space group Pn21a. The difference electron density map had mirror-image peaks and spurious peaks. Some spurious peaks were eliminated by checking the S-atom vectors in the Patterson map. But the mirror image of the atom also gives rise to vectors at the same positions as the real atom, and thus an atom site and its mirror-image peak were indistinguishable.
To eliminate the mirror-image peaks, intermolecular vectors with some atoms close to the S atom, and their symmetry-related images, were derived. All the calculated vectors which were not present in the Patterson map were rejected. In general, the vectors between an atom and the symmetry images of other atoms provide a more sensitive test than those between an atom and its own images. Using the located atoms together with S, structure factors were calculated and the remaining atoms were determined from a difference map. The structure-factor calculations on the basis of these atoms gave R = 0.22. 
Discussion
The structure consists of n-butyl, urea, sulfonyl and p-tolyl groups. One of the two N atoms of the urea is bonded to the n-butyl group while the other is bonded to the sulfonyl group which, in turn, is connected to the p-tolyl group. The bond lengths, bond angles and torsion angles for the molecule are given in Fig. 1 and Tables 2 and 3 (1) 3662 (9) 8629 (12) 2350 (23) 575 (21) 0(2) 4033 (8) 5988 (11) 2531 (21) 464 (25) 0(3) 5004 (11) (6) 3539 (7) 7027 (17) -251 (27) 535 (7) C (7) 3580 (7) 8026 (17) -1600 (27) 668 (6) C (8) 3210 (7) 7791 (17) -3078 (27) 582 (7) C (9) 2799 (7) 6556 (17) -3207 (27) 715 (7) C (10) 2758 (7) 5557 (17) -1858 (27) 825 (5) C(ll) 3128 (7) 5792 (17) -380 (27) 717 (6) C (12) 2443 (18) 6579 (51) 
65 ( The terminal atoms of the N-butyl group have large deviations in their bond lengths and angles, which may be due to the low accuracy of the intensity data and to the very high temperature factors.
The packing of the molecules in the crystal lattice is depicted in Fig. 2 . Since the H atoms could not be located in the difference Fourier map (as the intensity data were measured visually), the hydrogen-bonding scheme is based on the intermolecular distances: O(2)... The first and second hydrogen bonds are weak as they are bifurcated. The crystal structure on the whole is stabilized by hydrogen bonding between the polar groups and van der Waals interactions between the non-polar groups.
The hydrogen-bond network and the dynamics of the protons are of great importance in explaining the properties of the crystals and their phase transitions. Tolbutamide has a dual action, i.e. it stimulates the release of insulin from the pancreas, and also increases the rate of utilization of circulatory insulin.
